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Northing 
(y axis)

Easting 
(x axis)

Latitude Longitude

Test Stations
IJW-SS-01 644171 1599581 48.76576608 121.0026447
IJW-SS-02 644340 1599613 48.76622934 121.0025129
IJW-SS-03 644191 1599674 48.76582201 121.0022568
IJW-SS-04 644324 1599702 48.76618566 121.0021435
IJW-SS-05 644472 1599738 48.76659123 121.0019942
IJW-SS-06 644355 1599804 48.76627174 121.0017185
IJW-SS-07 644628 1599910 48.76701885 121.0012812
IJW-SS-08 644591 1599992 48.76691924 121.0009418
IJW-SS-09 644667 1600029 48.76712818 121.0007892
IJW-SS-10 644622 1600114 48.76700356 121.000437
IJW-SS-11 644766 1600035 48.76739835 121.0007645
IJW-SS-12 644507 1599994 48.76668896 121.0009335
IJW-SS-13 644536 1599855 48.76676762 121.0015101

Notes:

One or more reference samples will be collected from Samish Bay based on similar 
grain size and organic carbon content.

Proposed coordinates are in Washington State Plane North Zone (feet) North American 
Datum (NAD) 1927 and converted to World Geodetic System (WGS), 1984.

Table 2-1   Proposed Station Coordinates

Station
NAD27, Washington State Global Positioning 



Table 2-2  Analyte Categories, Analysis Methods, Holding Times, and Container Requirements

Analyte Category Analysis Method Holding Time 4°C Holding Time -11°C Jar Requirements

Volatile Organics USEPA 8260
14 days to extraction, 

40 days from 
extraction to analysis

1 year 4-ounce Glass with septa

Semivolatile Organics USEPA 8270
14 days to extraction, 

40 days from 
extraction to analysis

1 year 16-ounce Glass

PCBs USEPA 8081 14 days to analysis NA 1 8-ounce Glass

Metals (including nickel) USEPA Methods 6010/7471 6 months (28 days for 
mercury) NA 1 4-ounce Glass

Total Solids PSEP 7 days 6 months
Total Volatile Solids PSEP 7 days 6 months
pH USEPA 9045 NA 6 months
Total Organic Carbon PSEP 28 days 6 months
Ammonia PSEP 28 days 6 months

Total Sulfides PSEP
7 days
dark NA

4-ounce Glass topped 
with 2 ml 2N ZnAc

headspace free

Physical Grain Size PSEP 6 months NA 1 16-ounce Glass

Neanthes Arenaceodentata 20-day Growth PSEP
Eohaustorius estuarius  10-day Mortality PSEP
Dendraster excentricus larvae PSEP

Notes:

4-ounce Glass

Conventionals

Physical

2  Samples will be stored at 4 °C to maximize sample integrity and minimize changes from the presence of biota and/or organic carbon.

1  Holding parameters only specify that the sample must be processed within a period of time that does not allow water loss (per Harold Benny, Rosa 
Environmental).

Biological  2

2 months NA 1 (3) - 2-liter Plastic 
headspace free
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Preparation Analysis Target
Method Method RDL [1] SQS MCUL

Conventionals
Total Solids (%) -- PSEP [4a] 0.1 nv nv
Total Volatile Solids(%) -- PSEP [4a] 0.1 nv nv
Total Organic Carbon (%) -- PSEP [4b] 0.1 nv nv
Ammonia (mg/kg) -- EPA 350.1 [5] 1 nv nv
Total Sulfides (mg/kg) -- PSEP [4a] 10 nv nv
Grain Size (%) -- PSEP [4a] 1 nv nv

Metals
Antimony Appendix D [4] GFAA [6] 5 nv nv
Arsenic Appendix D [4] ICP [7] 5 57 93
Cadmium Appendix D [4] ICP [7] 0.2 5.1 6.7
Chromium Appendix D [4] ICP [7] 0.5 260 270
Copper Appendix D [4] ICP [7] 0.2 390 390
Lead Appendix D [4] ICP [7] 2 450 530
Mercury MER [8] 7471 [8] 0.05 0.41 0.59
Nickel Appendix D [4] ICP [7] 0.01 nv nv
Silver Appendix D [4] ICP [7] 0.3 6.1 6.1
Zinc Appendix D [4] ICP [7] 1.0 410 960

LPAH 
Naphthalene 3550 [9] 8270 [10] 0.02 99 170
Acenaphthylene 3550 [9] 8270 [10] 0.02 66 66
Acenaphthene 3550 [9] 8270 [10] 0.02 16 57
Fluorene 3550 [9] 8270 [10] 0.02 23 79
Phenanthrene 3550 [9] 8270 [10] 0.02 100 480
Anthracene 3550 [9] 8270 [10] 0.02 220 1200
2-Methylnaphthalene 3550 [9] 8270 [10] 0.02 38 64

Total LPAH  370 780

 HPAH 
Fluoranthene 3550 [9] 8270 [10] 0.02 160 1200
Pyrene 3550 [9] 8270 [10] 0.02 1000 1400
Benzo(a)anthracene 3550 [9] 8270 [10] 0.02 110 270
Chrysene 3550 [9] 8270 [10] 0.02 110 460
Benzofluoranthenes 3550 [9] 8270 [10] 0.02 230 450
Benzo(a)pyrene 3550 [9] 8270 [10] 0.02 99 210
Indeno(1,2,3-cd)pyrene 3550 [9] 8270 [10] 0.02 34 34
Dibenzo(a,h)anthracene 3550 [9] 8270 [10] 0.02 12 33
Benzo(g,h,i)perylene 3550 [9] 8270 [10] 0.02 31 78

Total HPAH  960 5300

Chlorinated Hydrocarbons 
1,3-Dichlorobenzene P&T [11] 8240 [11] 0.0032 nv nv
1,4-Dichlorobenzene P&T [11] 8240 [11] 0.0032 3.1 9
1,2-Dichlorobenzene P&T [11] 8240 [11] 0.0032 2.3 2.3
1,2,4-Trichlorobenzene 3550 [9] 8270 [10] 0.006 0.81 1.8
Hexachlorobenzene 3550 [9] 8270 [10] 0.012 0.38 2.3

 Phthalates 
Dimethyl phthalate 3550 [9] 8270 [10] 0.02 53 53
Diethyl phthalate 3550 [9] 8270 [10] 0.02 61 110
Di-n-butyl phthalate 3550 [9] 8270 [10] 0.02 220 1700
Butyl benzyl phthalate 3550 [9] 8270 [10] 0.02 4.9 64
Bis(2-ethylhexyl)phthalate 3550 [9] 8270 [10] 0.02 47 78
Di-n-octyl phthalate 3550 [9] 8270 [10] 0.02 58 4500

Phenols 
Phenol 3550 [9] 8270 [10] 0.020 0.42 1
2-Methylphenol 3550 [9] 8270 [10] 0.020 0.063 0.063
4-Methylphenol 3550 [9] 8270 [10] 0.020 0.67 0.67
2,4-Dimethylphenol 3550 [9] 8270 [10] 0.020 0.029 0.029
Pentachlorophenol 3550 [9] 8270 [10] 0.100 0.36 0.69

 Miscellaneous Extractables 
Benzyl alcohol 3550 [9] 8270 [10] 0.020 0.057 0.073
Benzoic acid 3550 [9] 8270 [10] 0.200 0.65 0.65

 Miscellaneous Extractables 
Dibenzofuran 3550 [9] 8270 [10] 0.020 15 58
Hexachloroethane 3550 [9] 8270 [10] 0.020 nv nv
Hexachlorobutadiene 3550 [9] 8270 [10] 0.020 3.9 6.2
N-Nitrosodiphenylamine 3550 [9] 8270 [10] 0.020 11 11

Volatile Organics 
Trichloroethene P&T [11] 8260 [12] 0.0032 nv nv
Tetrachlorethene P&T [11] 8260 [12] 0.001 nv nv
Ethylbenzene P&T [11] 8260 [12] 0.001 nv nv
Total xylenes P&T [11] 8260 [12] 0.001 nv nv

Pesticides
DDT 3550 [9] 8081 [13] 0.003 nv nv
Aldrin 3550 [9] 8081 [13] 0.0017 nv nv
alpha-chlordane 3550 [9] 8081 [13] 0.0017 nv nv
dieldrin 3550 [9] 8081 [13] 0.0023 nv nv
heptachlor 3550 [9] 8081 [13] 0.0017 nv nv
alpha-BHC 3550 [9] 8081 [13] 0.0017 nv nv
gamma-BHC (Lindane) 3550 [9] 8081 [13] 0.0017 nv nv
Total PCBs 3550 [9] 8081 [13] 0.160 12 65

Notes:

5  Plumb, 1981.  EPA/U.S. Army Corps of Engineers procedures for measuring ammonia.
6  Graphite Furnace Atomic Absorption (GFAA) Spectrometry. SW-846. EPA, 1986.
7  Inductively Coupled Plasma (ICP) Emission Spectrometry. SW-846. EPA, 1986.
8  Mercury Digestion and Cold Vapor Atomic Absorption (CVAA) Spectrometry, Method 7471. SW-846. EPA 1986.

10  GCMS Capillary Column, Method 8270. SW-846. EPA, 1986.
11  Purge and Trap Extraction and GCMS Analysis, Method 8240. EPA, 1986.

nv - No value currently established under SMS.
13  Organochlorine Pesticides and PCBs as Arochlors by Gas Chromatography and Capillary Column Technique, Method 

4a  Puget Sound Estuary Program (PSEP), Recommended Protocols for Measuring Conventional Sediment Variables in 
4b  Puget Sound Estuary Program (PSEP), Recommended Protocols for Measuring Conventional Sediment Variables in 

9 Sonication Extraction of Sample Solids, Method 3550 (Modified). SW-846. EPA, 1986.  Method is modified to add matrix 
spikes before, rather than after, the dehydration step.

12  Volatile Organic Compounds by Gas Chromatography/Mass Spectrometry (GC/MS): Capillary Column Technique, 

2 Sediment Management Standards (SMS), includes Sediment Quality Levels (SQL) [low screen] and Maximum Chemical 
Criteria (MCUL) [high screen] expressed as mg/kg dw; The following are TOC normalized: LPAH, HPAH, Chlorinated 
hydrocarbons, phthalates, misc.e
3 Puget Sound Estuary Program (PSEP), Recommended Protocols for Measuring Organic Compounds in Puget Sound, 
1996.  TBT extraction method is Krone, 1988.

Table 2-3  Sediment Chemical Analysis Methods, Target Detection Limits, and 
Criteria

1   Reporting detection limit (MDL) values are equivalent to Ecology's term Practical Quantitation Limit (PQL) - from 
Analytical Resources, Inc. (ARI) laboratory - expressed on a dry weight basis.

Note that some SMS criteria are expressed as the carbon-normalized value (ppm TOC) - see note 2 below - direct 
comparison to the detection limits cannot be made without a TOC conversion factor.

SMS Criteria [2]Parameter

Page 3 of 5



Table 2-4  Key for Physical Description of Sediment Samples

Sample Description

Classification of soils in this report is based on visual field and laboratory observations which include density/consistency,
moisture condition, grain size, and plasticity estimates and should not be construed to imply field nor laboratory testing
unless presented herein.  Visual-manual classification methods of ASTM D-2488 were used as an identification guide.

Soil descriptions consist of the following:
Density/consistency, moisture, color, minor constituents, MAJOR CONSTITUENT, additional remarks.

Density/Consistency

Soil density/consistency is estimated based on visual observation and is presented parenthetically on the test pit logs.

Standard 
Penetration 

Resistance (N) 
in Blows/Foot

Visual 
Description

Standard 
Penetration 

Resistance (N) 
in Blows/Foot

Approximate        
Shear                

Strength                       
in TSF

Visual 
Description

Density Consistency

Very loose 0–4 freefall Very soft 0–2 <0.125 ooze, no shape

Loose 4–10 easy penetration Soft 2–4 0.125–0.25 saggy shape

Medium dense 10–30 Medium stiff 4–8 0.25–0.5 holds shape

Dense 30–50 low penetration Stiff 8–15 0.5–1.0 holds shape

Very dense >50 refusal Very stiff 15–30 1.0–2.0 low penetration

Hard >30 >2.0 refusal

Moisture Minor Constituents
Percentage
(by weight)

Dry Little perceptible moisture Not identified in description 0–5

Damp Some perceptible moisture, probably below optimum Slightly (clayey, silty, etc.) 5–12

Moist Probably near optimum moisture content Clayey, silty, sandy, gravelly 12–30

Wet Much perceptible moisture, probably above optimum; Very (clayey, silty, etc.) 30–50
subcategories include soupy and flocculant for increasing
moisture content MAJOR CONSTITUENTS Majority or >50

Surface Sediment Sample Acceptability Criteria (PSEP) Estimated Percentage of Other Minor Constituents

1.  Overlying water is present. (i.e., shells, wood, organics, plastic, metal brick, refuse)
2.  Water has low turbidity.
3.  Sampler is not overfilled.
4.  Surface is flat. Dusting
5.  Penetration depth is acceptable. Trace

Occasional

Core Sample Acceptability Criteria Moderate

1.  Core tube not overfilled. Substantial
2.  Overlying water is present and surface interval is intact. Majority
3.  Estimated compaction is not greater than 25%.
4.  Core tube appears intact without obstruction and blocking.

SAND or GRAVEL SILT or CLAY

Estimated Percentage (by volume)
Trace on Surface

5–10

30–50
>50

0–5

10–30

Page 4 of 5



QA/QC Sample Type
Sampling and Analysis 

Frequency

Method Blanks One per 20
Laboratory Control Samples One per 20
Laboratory Control Duplicates One per 20
Laboratory triplicates for TOC/Grain Size One per 20
Detection Limits Table 2-3
Holding Times Table 2-2
Surrogate Compounds Every field & QA/QC sample
Blind certified reference material One per 20

Initial Calibration Following Lab SOP
Continuing Calibration Following Lab SOP
Internal Standards Following Lab SOP

Laboratory QA/QC (to be reported and validated)

Laboratory QA/QC (internal lab requirements)

Table 5-1  Method QA/QC Sample Frequencies for 
Analytical Sampling
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